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STORING HIERARCHICAL TABLE AS A
MARKUP LANGUAGE FILE

FIELD

Embodiments generally relate to computer systems, and

more particularly to methods and systems for storing hierar-
chical data.

BACKGROUND

Markup language files (e.g., XML files) are commonly
used for distributing data in a rapid and reliable manner.
Typically, these markup language files also store the structure
of the data along with the data to be transmitted. The structure
of the data may be stored by organizing the elements of the
markup language file according to the structure of the data.
For example, a markup language file may store a structure of
a hierarchical structure by arranging parent elements and
child elements, of a hierarchical data, such that child elements
are contained 1n the related parent elements.

In certain cases, the structure of the data, to be transmuitted
may be complex. For example a hierarchical data having
multiple levels of hierarchies has a complex structure. Trans-
mitting and parsing markup language file storing such com-
plex structure may be cumbersome and time consuming.

BRIEF DESCRIPTION OF THE DRAWINGS

The claims set forth the embodiments with particularity.
The embodiments are illustrated by way of example and not
by way of limitation 1n the figures of the accompanying
drawings 1n which like references indicate similar elements.
The embodiments, together with 1ts advantages, may be best
understood from the following detailed description taken in
conjunction with the accompanying drawings.

FIG. 1 1s a flow diagram 1llustrating a method for storing a
hierarchical table as a markup language file, according to an
embodiment.

FIG. 2 15 a detailed flow diagram illustrating a method for
storing a hierarchical table as a markup language file, accord-
ing to an embodiment.

FI1G. 3 1s a flow diagram illustrating a method for obtaiming,
the hierarchical table from the markup language file, accord-
ing to an embodiment.

FI1G. 4 15 a block diagram 1llustrating an exemplary hierar-
chical table, according to an embodiment.

FI1G. 5 1s a block diagram 1llustrating an exemplary markup
language file storing the hierarchical table of FIG. 4, accord-
ing to an embodiment.

FIG. 6 1s a block diagram illustrating an exemplary markup
language file storing the hierarchical table of FIG. 4, accord-
ing to another embodiment.

FI1G. 7 1s a block diagram illustrating an exemplary markup
language file storing the hierarchical table of FIG. 4, accord-
ing to another embodiment.

FI1G. 8 1s a block diagram illustrating a computing environ-
ment 1n which the techniques described for storing a hierar-
chical table as a markup language file can be implemented,
according to an embodiment.

DETAILED DESCRIPTION

Embodiments of techniques for storing a hierarchical table
as a markup language file are described herein. In the follow-
ing description, numerous specific details are set forth to
provide a thorough understanding of the embodiments. One
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2

skilled 1n the relevant art will recognize, however, that the
embodiments can be practiced without one or more of the
specific details, or with other methods, components, materi-
als, etc. In other 1instances, well-known structures, materials,
or operations are not shown or described 1n detail.

Reference throughout this specification to “one embodi-
ment”, “this embodiment™ and similar phrases, means that a
particular feature, structure, or characteristic described in
connection with the embodiment 1s included in at least one of
the one or more embodiments. Thus, the appearances of these
phrases in various places throughout this specification are not
necessarily all referring to the same embodiment. Further-
more, the particular features, structures, or characteristics
may be combined in any suitable manner in one or more
embodiments.

FIG. 1 1s a flow diagram 100 illustrating a method for
storing a hierarchical table as a markup language file, accord-
ing to an embodiment. In one embodiment, a table 1s a col-
lection of data, which 1s organized 1n columns and rows. A
cell 1s a unit of the table where a row and a column intersect.
The table may be a collection of a number of cells. In a
hierarchical table, the data may be organized in a hierarchical
structure represented by a parent/child relationship. For
example, four rows of a 4x4 sales hierarchical table may be
arranged 1n a hierarchical structure represented by “global
sales” (parent) and *““sales in USA” (child) relationship. Simi-
larly, the four columns of the sales hierarchical table may be
organized in a hierarchical structure represented by “sales 1n
20117 (parent) and “sales 1n Q1 01 2011” (child) relationship.
The 4x4 sales hierarchical table has 16 cells.

In one embodiment, the rows are included 1n a row dimen-
sion of the hierarchical table. Similarly, the columns are
included in a column dimension of the hierarchical table. A
dimension 1s a line 1n a real or abstract space. An example of
a real space dimension is a pair of antiparallel cardinal points
on a compass, €.g., North and South, North-northwest and
South-southeast. Another real dimension 1s time. An example
of an abstract space dimension 1s a list of stores. Examples of
dimensions include region, store, year, customer, employee,
product line, and the like. In one embodiment, each row of the
hierarchical table may be one unit of the row dimension.
Similarly, each column of the hierarchical table may be one
unit of the column dimension. In the above example, the sales
hierarchical table includes a row dimension and a column
dimension. The row dimension includes the four rows of the
sales hierarchical table. Each of the four rows in the sales
hierarchical table represents one unit of the row dimension.
Similarly, the column dimension includes the four columns of
the hierarchical table.

Initially at block 102, the position of the cells in the hier-
archical table may be i1dentified. The position of a cell 1n the
hierarchical table may be 1identified based on the row dimen-
s1ion and the column dimension of the hierarchical table. In
one embodiment, the unit of the row dimension and the unit of
the column dimension corresponding to the cell together
identify the position of the cell 1n the hierarchical table. In the
above example, row 1 and column 1 together identify the
position of the first cell, which 1s at the top left corner in the
hierarchical table, as the unit of the row dimension and the
unit of the column dimension corresponding to the first cell 1s
row 1 and column 1, respectively. Similarly the i1dentified
position of a second cell, adjacent to the first cell in the first
row, 1s row 1 and column 2.

Next at block 104, the position of the cells, identified at
block 102, may be inserted 1n a markup language file. Accord-
ing to one embodiment, a markup language 1s a system for
annotating a document 1n a way that 1s syntactically distin-
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guishable from the text. A markup language file may include
markup tags, which identily the data stored in the markup
language file. The markup language file may also include
markup attributes corresponding to markup tags, which may
store the data identified by the markup tag. As discussed
above, the position of a cell in a hierarchical table includes the
unit of row dimension and the unit of column dimension
corresponding to the cell. In one embodiment, the unit of one
of the dimensions, row dimension or column dimension,
included 1n the position of cell may be inserted as a markup
tag 1n the markup language file. Further, the unit of the other
dimension, column dimension or row dimension, included in
the position of the cell may be mserted as a markup attribute
corresponding to the markup tag. In the above example, the
unit of the row dimension (row 1) included 1n the 1dentified
position of the first cell may be inserted as a first markup tag
in the hierarchical table. Further, the unit of the column
dimension (column 1) included 1n the position of the first cell

VALL
AGES

may be 1nserted as a first markup attribute corresponding to
the first markup tag. The markup tags and attributes, imserted

in the markup language file, may together represent the posi-
tion of the cells 1n the hierarchical table.

Finally at block 106, the data included in the cells of the

hierarchical table are stored in the markup attribute, mserted
at block 104, of the markup language file. In the above
example, assume that the first cell of the sales hierarchical
table stored the data “sales table”. The data “sales table”,
stored 1n the first cell, may be stored 1n the first attribute,
inserted in the markup language file at block 104. A markup
language file storing the hierarchical table may be obtained
alter the data in each cell of the hierarchical table 1s stored 1n
the markup attributes inserted in the markup language file.

In one embodiment, a parser may parse the markup lan-
guage file to obtain the hierarchical table. As the markup
language file stores the position and the data of each cell 1n the
hierarchical table, a parser may easily obtain the hierarchical
table from the markup language file without any knowledge
of the lhierarchical information 1n the hierarchical table. Fur-
ther, since the position of the cells in the hierarchical table 1s
inserted as markup tags and attributes in the markup language
file, the parser does not need knowledge about user defined
tags and attribute names for parsing the markup language file.
This may considerably reduce the time required by the parser,
for obtaining the hierarchical table from the markup language
file.

FIG. 2 1s a detailed flow diagram 200 illustrating a method
for storing a hierarchical table as a markup language file,
according to an embodiment. The hierarchical table may be a
collection of data arranged using a model of rows and col-
umns Each row 1n a table 1s referred to as a record. Records
may store individual pieces of information. Each record con-
s1sts of one or more fields. Fields correspond to the columns
in the table. For example, a hierarchical table “Employees”
may have a record (row) that contains information about
different employees, and each field (column) may contain a
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specific type of information about the employee, such as first
name, last name, address, etc. In one embodiment, the hier-
archical table may be a multi-level hierarchical table. A multi-
level hierarchical table may include multiple levels of hierar-
chy on the row dimension and/or the column dimension. For
example, consider a 5x7 population hierarchical table shown
in table 1. The row dimension of the population hierarchical
table has five rows arranged according to three levels of

hierarchy represented by “ALL AGES”, “AGES BELOW 50
YEARS”, and “AGES BELOW 235 YEARS”. The column

dimension of the population hierarchical table includes seven
columns arranged according to two levels of hierarchy (“EU-
ROPE” and “GERMANY”, “FRANCE”). The “population™
hierarchical table 1s a multi-level hierarchical table as the row
dimension has three levels of hierarchy (“ALL AGES” (par-
ent)—"“AGES BELOW 50YEARS” (child)—"AGE BELOW
25 YEARS” (grandchild)) and the columns dimension has
two levels of hierarchy (EUROPE (PARENT)—GERMANY
AND FRANCE (CHILD)).

TABLE 1
vEUROPE PUSA
BGERMANY  PFRANCE
150M 75M 75M 200M
VAGES < 100M 50M 50M 150M
50
>PAGES < 50M 25M 25M 100M
25

30
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50

55

60

65

For storing the hierarchical table as a markup language file,
initially at block 202, the plurality of cells in the lhierarchical
table may be parsed. A cell 1s a unit of the table where a
column and row of the table intersect. For example, the 5x7
population hierarchical table has 35 cells as there are 35
intersections between the 5 rows and the 7 columns of the
hierarchical table. In one embodiment, parsing 1s the process
of analyzing the cells of the hierarchical table to i1dentity
information related to the cells. The parsing of the cells in the
hierarchical table may be performed one by one 1n a sequen-
tial order. In the population hierarchical table, each of the 35
cells may be parsed to 1dentily the information related to the
35 cells.

Next at block 204, based on the parsing of the cells per-
formed at block 202, position of the cells in the hierarchical
table may be 1dentified. Position refers to the spatial location
of an entity. In one embodiment, the position of each cell 1n
the hierarchical table may be identified with respect to the
other cells 1n the lhierarchical table. The 1dentified position of
cach cell in the hierarchical table may be a combination of a
first dimension coordinate and a second dimension coordi-
nate of the cell. A first dimension of the hierarchical table may
either be a row dimension or a column dimension of the
hierarchical table. Similarly, a second dimension of the hier-
archical table may be a dimension, column dimension or a
row dimension, other than the first dimension, of the hierar-
chical table. In one embodiment, the first dimension and the
second dimension of the hierarchical table may be along one
of the axes of a two-dimensional Cartesian coordinate sys-
tem. A typical Cartesian coordinate system specifies each
point uniquely 1n a plane by a pair of numerical coordinates,
which are the distances of the point from two fixed perpen-
dicular directed lines, measured in the same unit of length. A
reference line may be referred to as a coordinate axis or an
axis ol the system. An axis 1s a reference line from which
distances or angles are measured in a coordinate system. The
ax1s may be the X-axis, which 1s a reference line in horizontal
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direction, or a Y-axis, which 1s a reference line 1in vertical
direction. The axis corresponding to the first dimension and
the second dimension may be referred to as the first dimen-
s10n axis and the second dimension axis, respectively. In one
embodiment, 1dentifying the position of the cells 1n the hier-
archical table may include identifying the first dimension axis
and the second dimension axis of the hierarchical table. In the
above example, assume that the row dimension 1s the first
dimension and the column dimension 1s the second dimen-
sion of the population hierarchical table. As the first dimen-
s1on (row dimension) of the population hierarchical table is 1n
a horizontal direction, the first dimension axis (row dimen-
sion axis) of the hierarchical table may be the X-axis. Simi-
larly, as the second dimension (column dimension) of the
population hierarchical table 1s in the vertical direction, the
second dimension axis (column dimension axis) may be the
Y-axis.

In one embodiment, the first dimension coordinate and the
second dimension coordinate of a cell 1s measured with
respect to the first dimension axis and the second dimension
axis, respectively, of the hierarchical table. A coordinate 1s a
value that defines the position of a point, line, or the like, with
reference to a fixed figure, system of lines, etc. The reference
tor identitying the first dimension coordinate and the second
dimension coordinate may be the first dimension axis and the
second dimension axis, respectively. In one embodiment, the
first dimension coordinate 1s a combination of the first dimen-
s10n axis and a unique 1dentifier that identifies the position of
the cell with respect to the first dimension. For example, 1 the
first dimension 1s the row dimension then the unique identifier
may be a row number of the unit of row dimension corre-
sponding to the cell. Similarly, the second dimension coordi-
nate 1s a combination of the second dimension axis and a
unique 1dentifier that identifies the position of the cell with
respect to a unit of the second dimension. In the above
example, the first dimension coordinate of the cell at the
intersection of row 1 and column 1 1n the population hierar-
chical table may be X1, which 1s a combination of the first
dimension axis (X) and the unique identifier (1) that identifies
the position of the first cell with respect to the first (row)
dimension. In this case, the unique identifier 1 1s the row
number of the unit of row dimension (first row) correspond-
ing to the first cell. Similarly, the second dimension coordi-
nate of the first cell may be Y1, which 1s a combination of the
second dimension axis (Y ) and the unique 1dentifier (1) that
identifies the position of the first cell with respect to the
second (column) dimension. The unique 1dentifier 1s the col-
umn number of the unit of column dimension (column 1)
corresponding to the first cell.

In one embodiment, the first dimension coordinate and the
second dimension coordinate of the cell together represent
the position of the cell in the hierarchical table. For example,
the first dimension coordinate and the second dimension
coordinate, X1 Y1, together identify the position of the first
cell at the intersection of the first row and the first column of
the population hierarchical table.

Next at block 206, the first dimension coordinate 1s inserted
as a markup tag 1n a markup language file. A markup language
1s used for annotating a document 1n a way that 1s syntacti-
cally distinguishable from the text. Examples of markup lan-
guage include extensible markup language (XML), hypertext
markup language (HITML), etc. The markup language file
may 1include markup tags, which identify the data stored in the
markup language file. In one embodiment the first dimension
coordinate, included 1n the i1dentified position of the cell at
block 204, 1s inserted as a markup tag, such as XML tag, in the
markup language file. Each markup tag in the hierarchical
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6

table may represent one unit of the first dimension of the
hierarchical table. In the above example, one unit of the first
dimension coordinate X1, included in the identified position
X1Y1 of the cell at the intersection of row 1 and column 1 1n
the population hierarchical table, may be inserted as a markup
tag 1n the markup language file. Five markup tags X1, X2, X3,
X4, and X5, which are the first dimension coordinate corre-
sponding to each unit of the row dimension may be inserted 1n
the markup language file.

In one embodiment, a first dimension axis, corresponding,
to each unit of the first dimension, may be inserted as a

markup tag 1n the markup language file. In the above example,
five markup tags X, X, X, X, and X, which are the first
dimension axis corresponding to each unit of the first (row)
dimension may be inserted in the markup language file.

Next at block 208, the second dimension coordinate,
included 1n the position of the cell identified at block 204, 1s
inserted as a markup attribute 1n the markup language file.
The markup attribute, being 1nserted in the markup language
file, may be corresponding to the markup tag inserted in the
markup language file at block 206. Markup attributes may be
associated with the markup tag to further define the tags. In
one embodiment, the syntax of a markup tag and markup
attributes corresponding to the markup tag may be: <mark-
up_tag markup_attribute_ 1="data” markup_attribute__
2="data”...>. In one embodiment, one markup attribute may
be inserted, 1n the markup language file, for each cell of the
hierarchical table. As the markup attributes mserted in the
markup language file has a 1:1 relationship with the number
of cells 1n the hierarchical table, there 1s no duplication of
markup tag names and markup attribute names, of the markup
attributes, corresponding to the markup tags. In the above
example, the second (column) dimension coordinates,
included 1n the positions of the cells identified at block 204,
may be Y1-Y 7, which 1s a combination of the column dimen-
s1on axis (Y-axis) and a umique 1dentifier that identifies the
unit of the column dimension corresponding to the cells. The
second dimensions coordinates Y1-Y7 may be inserted as
markup attributes 1n the markup language file. As the popu-
lation hierarchical table includes thirty five cells, thirty five
markup attributes may be inserted in the markup language file
corresponding to the thirty five cells 1n the population hierar-
chical table. The markup tags and the markup attributes
inserted 1n the markup language file together i1dentily the
position of each cell in the hierarchical table. Table 2 illus-
trates the markup language file obtained after inserting the
markup tags and the markup attributes corresponding to the
cells 1n the population hierarchical table. Each of the tag-
attribute pair X1 Y1, X1Y2. . .1n the table 2 1s a position of
a cell 1n the population hierarchical table.

TABLE 2
<X1 Yl Y2 Y3 Y4 Y5 Y6  Y7/>
<X2 Yl Y2 Y3 Y4 Y5 Y6  Y7/>
<X3 Yl Y2 Y3 Y4 Y5 Y6  Y7/>
<X4 Yl Y2 Y3 Y4 Y5 Y6  Y7/>
<X5 Yl Y2 Y3 Y4 Y5 Y6  Y7/>

In one embodiment, the markup attributes may be inserted,
in the markup language file, corresponding to only those cells
of the hierarchical table that include data. In the above
example, for the first row of the population hierarchical table
only two markup attributes Y4 and Y7 may be inserted 1n the
markup language file, as only the fourth cell and the seventh
cell 1n the first row, of the population hierarchical table, store
data. In this case, the first line of the markup language may
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include <X1Y4 Y7 />. In one embodiment, the markup lan-
guage file, storing the hierarchical table, 1s a tlat markup
language file. A flat markup language file may include
markup elements for storing the hierarchical table. Each
markup element, in the flat markup language file, represents
cells corresponding to a single unit of the first dimension. A
markup element includes a markup tag and markup attributes
corresponding to the markup tag for storing data. In the
markup language file, shown 1n table 2, each line of the
markup language file 1s a markup element that includes

markup tag and attributes representing position of the cells
corresponding to one unit of the rows dimension (first
dimension). For example, the first line <X1Y1Y2Y3Y4YS5
Y6Y7 />1s amarkup element representing the position of the
cells included 1n one unit (first row) of the row dimension
corresponding to the population hierarchical table shown 1n
Table 1.

Next at block 210, the cells corresponding to the first
dimension, of the hierarchical table, may be sequentially
selected from the hierarchical table. The first dimension of the
hierarchical table may be the row dimension or the column
dimension of the hierarchical table. In one embodiment, the
first dimension may be the dimension corresponding to the
first dimension coordinate that has been mserted as a markup
tag 1n the markup language file at block 206. In one embodi-
ment, cells corresponding to one unit of the first dimension
may be sequentially selected from the hierarchical table. In
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stores “GERMANY ™ and “FRANCE” may be thatcells 5 and
6, 1n row 2, are child of the cell 4, 1n row 1, which stores the
data “EUROPE”.

Finally at block 214 the data, identified at block 212,

included 1n the selected cells of the hierarchical table may be
stored 1n the markup attributes inserted in the markup lan-
guage lile at block 208. In one embodiment, the identified
data and metadata of a selected cell may be stored in the
inserted markup attribute, which 1s the second dimension
coordinate of the selected cell, corresponding to the selected
cell of the hierarchical table. The data and the metadata of the
cell stored in the markup attribute may be separated by a
delimiter, for example a “|”. In the above example, the first
line of the markup language file after storing the data and
metadata of the selected cells of the first row may include <X1
YI="“7Y2=""Y3= " Y4="EUROPEIE” Y5= 7 Y6=""
Y 7=USAI|C”/>, where “E” and “C” represent the metadata
expand and collapse, respectively, corresponding to the data
“BEUROPE” and “USA” included 1n the fourth cell and the
seventh cell, respectively, of the hierarchical table. Table 3
illustrates the markup language file obtained after storing the
data and metadata, of all the cells 1n the hierarchical table, 1n
the markup attributes of the markup language file. The
markup language file shown 1n Table 3 stores the hierarchical
table shown in Table 1, 1n a two dimensional representation,
and does not require the markup language file to use hierar-
chical structure to store the structure of hierarchical table
shown 1n Table 1.

TABLE 3
Y3 =“"Y4 = “EUROPE | E"Y5 =“"Y6=“"Y7=“USA | C” />
Y3 =“"Y4="Y5=“GERMANY | C’Y6 = “FRANCE | C" Y7 = “" />

Y3="Y4="I50 | M”Y>5="/5 | M”"Y0="75|

M”Y7 =200 | M” />

<X4Y1l=""

Y2 ="AGES <50 | E”Y3 ="

Y4 =100 M”Y5="530 | M”Y6="50|

M”Y7 =%150 | M” />

{XS Yl — Re??

the above example, the cells corresponding to each unit of the
row dimension (e.g., first dimension) of the population hier-
archical table may be selected, one at a time. Initially the cells
corresponding to the first row, which 1s one unit of the first
(row) dimension, of the hierarchical table may be selected.
Next, the cells corresponding to the second row, which 1s
another unit of the first (row) dimension, of the hierarchical
table may be selected.

Next at block 212 the data stored 1n the cells, selected at
block 210, of the hierarchical table may be 1dentified. In one
embodiment, the metadata of the data stored in the selected
cells may also be identified along with the data. The metadata
1s data about data. Metadata may describe information about
when, or by whom a particular set of data was collected, or
whether data can be edited, or any other additional informa-

tion related to the data. In the above example, the data 1den-
tified for the selected cells 1n the first row of the population

hierarchical table 1s “EUROPE” and “USA”. The metadata
related to the data “EUROPE” 1s “V”’, which indicates that the
data “EUROPE” can be expanded and the metadata for the
data “USA” 1s “> ”°, which indicates that the data “USA” ca
be collapsed.

In one embodiment, the hierarchical information of the
selected cells may also be 1dentified. Hierarchical informa-
tion may include information related to the different parent/
chuld relationships in the hierarchical table. In the above
example, the hierarchical information related to the cells 5
and 6, 1n row 2 of the population hierarchical table, which
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/>

In another embodiment, the hierarchical information
related to the selected cells, of the hierarchical table, may also
be stored 1n the markup attribute along with the data and the
metadata stored 1n the markup attributes. In this case, the
hierarchical information of the lhierarchical table may not be
stored by organizing the structure of the markup language file
in the hierarchical order of the table. Rather, the hierarchical
information 1s concatenated with the data and the metadata of
the cell and stored 1n the markup attribute corresponding to
the cell. In one embodiment, the hierarchical information,
parent-child relationship, of the hierarchical table may be
stored by storing attributes names of the parent attribute,
storing parent data, 1n the chuld attribute, storing child data. In
the above example, the hierarchical information of the
selected cells 1n the markup language file may be that data
“BEUROPE” stored 1n cell 4 of the first row 1s a parent of the
data “GERMANY” and “FRANCE” stored 1in cells 5 and 6 of
the second row 1n the hierarchical table. In this case, the

attribute name Y4 of the attribute storing parent data
“BEUROPE” may be stored in the attributes Y5 and Y6 of the

markup language file storing the child data “GERMANY”
and “FRANCE”. In this case, the first line of the markup

language file may include <X1 Y1=* "~ Y2=" " Y3=" 7
Y4="EUROPEIE” Y5=“GERMANYIC|Y4”
Y6="FRANCEICIY4” Y7="USAI|C” />. A parser parsing
this line of the markup language file will understand that the
data stored 1n the markup attributes Y5 and Y6 are child
clements of the data stored in the markup attribute Y4 and
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therefore has to be placed 1n the fifth and sixth cell of the
second row 1n the hierarchical table.

FIG. 3 1s a flow diagram 300 illustrating a method for
obtaining the hierarchical table from the markup language
file, according to an embodiment. The markup language file
may be storing the hierarchical table. Initially at block 302 the
markup language file, storing the hierarchical table, may be
sequentially parsed. Sequentially parsing the hierarchical
table may include parsing each line of the hierarchical table
one at a time. In one embodiment, sequentially parsing the
markup language may include parsing one markup element in
the markup language file at a time. A markup language parser
may parse the markup language file by analyzing the ele-
ments included n the markup language file. Based on the
parsing of the markup language file, the markup language
parser determines the position, 1n the hierarchical table, to
place the data stored 1n the markup attributes 1nserted 1n the
markup language file (block 304). As discussed above, the
markup language file includes markup attributes, correspond-
ing to each cell of the hierarchical table, which stores the data
included 1n the cells of the hierarchical table. The markup
language parser may determine the position, in the hierarchi-
cal table, based on the markup attribute, storing the data, and
the markup tag corresponding to the markup attribute. Each
markup tag-attribute pair, in the markup language file, repre-
sents the first dimension coordinate and the second dimension
coordinate, respectively, of the position, 1n the hierarchical
table, where the data stored in the markup attribute 1s to be
placed. In one embodiment, the i1dentified position 1s the
position of the cell, 1n the hierarchical table, at which the data,
stored 1n the markup attribute, 1s to be placed. In one embodi-
ment, the position in the hierarchical table may be 1dentified
to place the metadata of the data, stored in the markup
attribute, along with the data at the 1dentified position 1n the
hierarchical table.

In the above example, the first line of the markup language
file, shown 1n table 3, may be parsed to 1dentify the position
for placing data (*“ ) stored 1n the markup attribute Y1 cor-
responding to markup tag X1. Based on the parsing, the first
cell, of the hierarchical table, having dimension coordinates
X1 Y1 1s 1identified as the position for placing the data (** ).

As discussed above the first dimension axis may also be
inserted as a markup tag 1in the markup language file. In this
case, the markup language parser may 1dentily the first
dimension coordinate, of the cell positions in the lhierarchical
table, based on the parsing count of the parser. As discussed
above, the markup language parser parses one line at a time.
Theretfore, the parsing count of the parser may be incre-
mented by 1 for each line 1n the markup language file. The
markup language file may 1dentity the first dimension coor-
dinate, of the cell positions in the hierarchical table, based on
the first dimension axis, inserted as markup tag in the markup
language file, and the parsing count of the parser. For
example, consider a hierarchical table that has a first dimen-
s10n axis as the X-axis. The parser may 1nitially parse the first
line of the markup language file that may include <X Y1="*"
Y2=""/>. The parser may then identily the first dimension
coordinate, of the cell positions represented by the markup
tag X, as X1, based on the first dimension axis (X) and the
parsing count of the parser, which i1s 1. Similarly the markup
language parser may 1dentily the first dimension coordinate
tor the cells represented by the attributes in the second line of
the markup language file as X2, because the first dimension
axis, inserted as markup tag 1n the markup language file, 1s X
and the parsing count of the parser 1s 2.

Finally at block 306 the data stored 1n the markup attribute,
included in the markup language file, may be placed at the
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positions, determined at block 304, of the hierarchical table.
In the above example, the data (* ) stored in the markup
attribute Y1 may be stored at the position X1Y1 of the hier-
archical table. Similarly, the parser may determine the posi-
tions, 1n the hierarchical table, to place the other data 1tems
stored 1n the markup attributes, 1nserted in the markup lan-
guage file, to obtain the hierarchical table. As the parser does
not require any hierarchical information (parent-child rela-
tionship) of the hierarchical table, during the parsing, 1t 1s able
to quickly parse the markup language file to obtain the hier-
archical table.

In another embodiment, the parser may determine the hier-
archical information stored in the markup attributes, along
with the data and the metadata, stored 1n the markup attribute,
and obtain the hierarchical table based on the hierarchical
information stored in the markup language file. In the above
example, the parser may parse the first line of the lhierarchical
table that mcludes <X1 Y1=° ” Y2="* »” Y3="* 7~
Y4="EUROPEIE” Y5=“GERMANYI|CIY4”
Y6="FRANCEICIY4” Y7="USAIC” /> to identily that the
data “GERMANY” and “FRANCE” stored at attributes Y5
and Y6, respectively, are children of the data “EUROPE”
stored 1n the attribute Y4, which 1s the parent. In this case, the
parser may position the children data “GERMANY” and
“FRANCE” at positions having a first dimension coordinates
as X2 instead of X1 to show the hierarchical (parent-child)
relationship between the children data “GERMANY™ and
“FRANCE” and the parent data “EUROPE”, which 1s stored
at a position, X1 Y4, having a first dimension coordinate as
X1.

FIG. 4 1s a block diagram illustrating an exemplary hierar-
chical table 400, according to an embodiment. The hierarchi-
cal table 400 illustrates the number of products sold in the first

quarter of 2012. The row dimension of the hierarchical table
400 1ncludes nine rows. The column dimension of the hierar-
chical table includes nine columns The row dimension of the
hierarchical table 400 has two levels of hierarchy represented
by parent (“Food”)—child (“Cookie, “Sandwich”™) relation-
ship. The column dimension, of the hierarchical table 400,
also has two levels of hierarchy represented by parent (*“Janu-
ary”)}—child (*Week 17, “Week 2, “Week 37, AND “Week
4’ relationship. The hierarchical table 400 includes 54 cells.
The hierarchical table 400 may be stored as a markup lan-
guage file, such as a XML file, for transporting the hierarchi-
cal table 400.

Initially, for storing the hierarchical table as a markup
language file, the 54 cells of the huerarchical table 400 may be

parsed, one by one, to 1dentify the first dimension coordinate
and the second dimension coordinate of each of the 54 cells 1n
the hierarchical table. In this case, the row dimension and the
column dimension are assumed to be the first dimension and
the second dimension, respectively, of the hierarchical table
400. The row dimension of the hierarchical table 400 1s along
the X-axis. Therefore, the X-axis 1s the first dimension axis of
the hierarchical table 400. Similarly, the column dimension of
the hierarchical table 400 1s along the Y-axis, which 1s the
second dimension axis of the hierarchical table 400. The first
dimension coordinate (row dimension coordinate) and the
second dimension coordinate (column dimension coordinate)
of each of the cell in the hierarchical table 400 may be deter-
mined with reference to the X-axis and the Y-axis, respec-
tively.

FIG. 51s ablock diagram 1llustrating an exemplary markup
language file 500 storing the hierarchical table 400 of FI1G. 4,
according to an embodiment. The markup language file 500 1s
obtained by inserting the row dimension axis (X-axis) of the
hierarchical table 400 of FIG. 4 as a markup tag in the markup
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language file. Further, the column dimension coordinate of
cach of the fifty four cells 1n the hierarchical table may be
inserted as markup attributes, corresponding to the markup
tags, 1n the markup language file 500. The markup language
f1le 500 1includes fifty four markup attributes corresponding to
the fifty four cells included 1n the hierarchical table 400 of
FIG. 4. Each pair of the row dimension axis and the column
dimension coordinate, iserted in the markup language file,
represent position of one of the cells in the hierarchical table
400 of FIG. 4. The obtained markup language file 500
includes position of each of the cells in the lhierarchical table
and the data stored 1n the cells of the hierarchical table 400 of
FIG. 4. A markup language parser may parse the markup
language file 500 and easily obtain the hierarchical table 400
ol FIG. 4 based on the position information and data stored 1n
the markup language file 500.

FI1G. 6 1s a block diagram 1llustrating an exemplary markup
language file storing the hierarchical table 400 of FIG. 4,
according to another embodiment. In one embodiment, the
markup language file 600 stores position mnformation of the
cells, 1n the hierarchical table 400 of F1G. 4, which store data.
For example, the first row of the hierarchical table 400 of FIG.
4 has only three cells, cell 3, cell 8, and cell 9, storing data. In
this case, the first line of the markup language file 600, which
stores the position information and data of the cells 1n the first
row of the hierarchical table 400 of FIG. 4, has only three
attributes Y3, Y8 and Y9 that along with the markup tag X
stores the position information of the three cells, cell 3, cell 8,
and cell 9, 1n the first row of the hierarchical table 400 of FIG.
4.

FI1G. 7 1s a block diagram illustrating an exemplary markup
language file 700 storing the hierarchical table 400 of FIG. 4,
according to another embodiment. The markup language file
700 stores the hierarchical information, of the hierarchical
table 400 of FIG. 4, 1n the markup attributes, of the markup
language file 700, along with the data and the metadata of the
hierarchical table 400 of FIG. 4. In one embodiment, the
hierarchical information of the hierarchical table 400 of FIG.
4 may be stored 1n the markup language file 700 of F1G. 7, by
storing attributes names of the attribute storing parent data in
the attributes, of the markup language file, storing child data.
For example, the attribute Y3 in the first line of the markup
language file 700 corresponds to the third cell 1n the first row
of the hierarchical table 400 of F1G. 4, which stores the parent
data “January”. Further, the attributes Y4-Y7, 1n the second
line of the markup language file 700 corresponds to the
tourth-seventh cells 1n the second row of the hierarchical table
that store the children data Week 1-4 of the parent data “Janu-
ary.” In this case, the attribute name Y3 of the parent attribute,
storing the parent data “January”, may be stored in the child
attributes Y4-Y'/, storing the children data Week 1-Week 4,
respectively, to store the hierarchical information. The first
line of the markup language file 700 storing this hierarchical
information may mclude <XY1=*"Y2="*"Y3="January|E”
Y4="WEEK 1I1CIY3” Y5=WEEK 2IclY3” Y6="“WEEK
3ICIY3” Y 7="“WEEK 41CIY3” Y8=“FEBIC”
Y9="MARCHIC”/>. A parser parsing this line of the markup
language file may, based on the hierarchical information,
understand that the children data WEEK 1-WEEK 4 has to be
placed 1n the second row of the hierarchical table below the
parent data “JANUARY™.

Some embodiments may include the above-described
methods being written as one or more software components.
These components, and the functionality associated with
cach, may be used by a client, server, distributed, or peer
computer systems. These components may be written 1n a
computer language corresponding to one or more program-
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ming languages such as, functional, declarative, procedural,
object-oriented, lower level languages and the like. They may
be linked to other components via various application pro-
gramming interfaces and then compiled 1into one complete
application for a server or a client. Alternatively, the compo-
nents maybe implemented 1n server and client applications.
Further, these components may be linked together via various
distributed programming protocols. Some example embodi-
ments may include remote procedure calls or web services
being used to implement one or more of these components
across a distributed programming environment. For example,
a logic level may reside on a first computer system that 1s
remotely located from a second computer system containing,
an interface level (e.g., a graphical user intertace). These first
and second computer systems can be configured 1n a server-
client, peer-to-peer, or some other configuration. The clients
can vary in complexity from mobile and handheld devices, to
thin clients and on to thick clients or even other servers.

The above-illustrated software components are tangibly
stored on a computer readable storage medium as instruc-
tions. The term “computer readable storage medium™ should
be taken to include a single medium or multiple media that
stores one or more sets of mstructions. The term “computer
readable storage medium™ should be taken to include any
physical article that 1s capable of undergoing a set of physical
changes to physically store, encode, or otherwise carry a set
ol instructions for execution by a computer system which
causes the computer system to perform any of the methods or
process steps described, represented, or illustrated herein.
Examples of computer readable storage media include, but
are not limited to: magnetic media, such as hard disks, floppy
disks, and magnetic tape; optical media such as CD-ROMs,
DVDs and holographic devices; magneto-optical media; and
hardware devices that are specially configured to store and
execute, such as application-specific integrated circuits
(“ASICs”), programmable logic devices (“PLDs”) and ROM
and RAM devices. Examples of computer readable mstruc-
tions include machine code, such as produced by a compiler,
and files containing higher-level code that are executed by a
computer using an interpreter. For example, an embodiment
may be implemented using Java, C++, or other object-ori-
ented programming language and development tools.
Another embodiment may be implemented in hard-wired
circuitry 1in place of, or in combination with machine readable
software 1nstructions.

FIG. 81s ablock diagram of an exemplary computer system
800. The computer system 800 includes a processor 802 that
executes software istructions or code stored on a computer
readable storage medium 822 to perform the above-illus-
trated methods. The computer system 800 includes a media
reader 816 to read the 1nstructions from the computer read-
able storage medium 822 and store the instructions 1n storage
804 or in random access memory (RAM) 806. The storage
804 provides a large space for keeping static data where at
least some 1nstructions could be stored for later execution.
The stored 1nstructions may be further compiled to generate
other representations of the instructions and dynamically
stored 1n the RAM 806. The processor 802 reads instructions
from the RAM 806 and performs actions as instructed.
According to one embodiment, the computer system 800
further includes an output device 810 (e.g., a display) to
provide at least some of the results of the execution as output
including, but not limited to, visual information to users and
an mput device 812 to provide a user or another device with
means for entering data and/or otherwise interact with the
computer system 800. Each of these output devices 810 and
input devices 812 could be joined by one or more additional
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peripherals to further expand the capabilities of the computer
system 800. A network communicator 814 may be provided

to connect the computer system 800 to a network 820 and in
turn to other devices connected to the network 820 including
other clients, servers, data stores, and interfaces, for instance. 5
The modules of the computer system 800 are interconnected
via a bus 818. Computer system 800 includes a data source
interface 808 to access data source 824. The data source 824
can be accessed via one or more abstraction layers imple-
mented 1n hardware or software. For example, the data source 10
824 may be accessed by network 820. In some embodiments
the data source 824 may be accessed via an abstraction layer,
such as, a semantic layer.

A data source 1s an information resource. Data sources
include sources of data that enable data storage and retrieval. 15
Data sources may include databases, such as, relational,
transactional, hierarchical, multi-dimensional (e.g., OLAP),
object oriented databases, and the like. Further data sources
include tabular data (e.g., spreadsheets, delimited text files),
data tagged with a markup language (e.g., XML data), trans- 20
actional data, unstructured data (e.g., text files, screen scrap-
ings), hierarchical data (e.g., data in a file system, XML data),
files, a plurality of reports, and any other data source acces-
sible through an established protocol, such as, Open Data-
Base Connectivity (ODBC), produced by an underlying soft- 25
ware system (e.g., ERP system), and the like. Data sources
may also include a data source where the data 1s not tangibly
stored or otherwise ephemeral such as data streams, broadcast
data, and the like. These data sources can include associated
data foundations, semantic layers, management systems, 30
security systems and so on.

In the above description, numerous specific details are set
torth to provide a thorough understanding of embodiments.
One skilled 1n the relevant art will recognize, however that the
embodiments can be practiced without the specific details or 35
with other methods, components, techniques, etc. In other
instances, well-known operations or structures are not shown
or described 1n details.

Although the processes illustrated and described herein
include series of steps, 1t will be appreciated that the different 40
embodiments are not limited by the i1llustrated ordering of
steps, as some steps may occur in different orders, some
concurrently with other steps apart from that shown and
described herein. In addition, not all 1llustrated steps may be
required to implement a methodology in accordance with the 45
one or more embodiments. Moreover, 1t will be appreciated
that the processes may be implemented 1n association with
the apparatus and systems 1llustrated and described herein as
well as 1n association with other systems not 1llustrated.

The above descriptions and 1llustrations of embodiments, 50
including what 1s described 1n the Abstract, 1s not mntended to
be exhaustive or to limit the one or more embodiments to the
precise forms disclosed. While specific embodiments are
described herein for illustrative purposes, various equivalent
modifications are possible, as those skilled 1n the relevant art 55
will recognize. These modifications can be made 1n light of
the above detailed description. Rather, the scope 1s to be
determined by the following claims, which are to be inter-
preted in accordance with established doctrines of claim con-
struction. 60

The invention claimed is:

1. A computer implemented method for storing a hierar-
chical table as a markup language file, the method compris-
ng: 65

identifying, by a processor of the computer, position of a

plurality of cells included 1n the hierarchical table, the
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position of one or more cells of the plurality of cells
including a first dimension coordinate and a second
dimension coordinate;
inserting, by the processor of the computer, the first dimen-
sion coordinate as a markup tag in the markup language
file;
inserting, by the processor of the computer, the second
dimension coordinate as a markup attribute, correspond-
ing to the markup tag, in the markup language file;
identifying, by the processor of the computer, data
included 1n the selected the one or more cells;
identitying, by the processor of the computer, hierarchical
information associated to the one or more cells; and
storing the data included 1n the one or more cells and the
hierarchical information associated to the one or more
cells 1n the markup attribute.
2. The computer implemented method according to claim
1, turther comprising;:
parsing, by the processor of the computer, the plurality of
cells included 1n the hierarchical table; and
based on the parsing, identifying, by the processor of the
computer, the first dimension coordinate and the second
dimension coordinate of the plurality of cells included 1n
the hierarchical table.
3. The computer implemented method according to claim
1, wherein 1nserting the markup tag and the markup attribute
includes:
inserting the markup tag and the markup attribute 1n a flat
markup language file that has a non-hierarchical struc-
ture.
4. The computer implemented method according to claim
1, turther comprising;:
identifying, by the processor of the computer, metadata
related to the data included 1n the selected one or more
cells; and
storing, 1 the memory of the computer, the i1dentified
metadata related to the data 1n the markup attribute.
5. The computer implemented method according to claim
1, turther comprising;:
identifying, by the processor of the computer, a first dimen-
s1on axi1s of the plurality of cells 1n the hierarchical table;
and
inserting, by the processor of the computer, the identified
first dimension axis as the markup tag in the markup
language file.
6. The computer implemented method according to claim
1, further comprising obtaining the hierarchical table from the
markup language file, where obtaining the hierarchical table
includes:
sequentially parsing, by the processor of the computer, the
markup language file;
based on the parsing, determining the position, 1n the hier-
archical table, to place the data stored in the markup
attribute of the markup language file; and
based on the determination, placing the data stored in the
markup attribute, of the markup language file, at the
determined position 1n the hierarchical table.
7. The computer implemented method according to claim
1, wherein storing the hierarchical information icludes:
storing, in the processor of the computer, a markup

attribute name of a markup attribute corresponding to a
parent cell, from the one or more cells, 1n a markup
attribute corresponding to a child cell, from the one or
more cells.
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8. A computer system for storing a hierarchical table as a
markup language file comprising:
a memory to store a program code; and
a processor communicatively coupled to the memory, the
processor configured to execute the program code to:
identify position of a plurality of cells included 1n the
hierarchical table, the position of one or more cells of
the plurality of cells including a first dimension coor-
dinate and a second dimension coordinate;
insert the first dimension coordinate as a markup tag in

the markup language file;
insert the second dimension coordinate as a markup

attribute, corresponding to the markup tag, in the
markup language file;

identify data included in the one or more cells;

identify hierarchical information associated to the one or
more cells; and

store the data included 1n the selected one or more cells
and the hierarchical information associated to the one
or more cells 1 the markup attribute.

9. The computer system of claim 8, wherein the processor
turther executes the program code to:

parse the plurality of cells included 1n the hierarchical

table; and

based on the parsing, identify the first dimension coordi-

nate and the second dimension coordinate of the plural-
ity of cells included 1n the hierarchical table.

10. The computer system of claim 8, wherein the processor
turther executes the program code to:

insert the markup tag and the markup attribute 1n a flat

markup language file that has a non-hierarchical struc-
ture.

11. The computer system of claim 8, wherein the processor
turther executes the program code to:

identify metadata related to the data included in the

selected one or more cells; and

store the identified metadata related to the data in the

markup attribute.

12. The computer system of claim 8, wherein the processor
turther executes the program code to:

identily a first dimension axis of the plurality of cells 1n the

hierarchical table; and

insert the identified first dimension axis as the markup tag

in the markup language file.

13. The computer system of claim 8, wherein the processor
turther executes the program code to:

sequentially parse the markup language file;

based on the parsing, determine a position, in the hierar-

chical table, to place the data stored in the markup
attribute of the markup language file; and

based on the determination, placing the data stored 1n the

markup attribute, of the markup language file, at the
determined position 1n the hierarchical table.

14. The computer system of claim 8, wherein the processor
turther executes the program code to:

store a markup attribute name of a markup attribute corre-

sponding to a parent cell, from the one or more cells, 1n
a markup attribute corresponding to a child cell, from the
one or more cells.

15. An article of manufacture including a non-transitory
computer readable storage medium to tangibly store instruc-
tions, which when executed by a computer, cause the com-
puter 1o:
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identity position of a plurality of cells included in the
hierarchical table, the position of one or more cells of the
plurality of cells including a first dimension coordinate
and a second dimension coordinate;

insert the first dimension coordinate as a markup tag in the

markup language file;

insert the second dimension coordinate as a markup

attribute, corresponding to the markup tag, in the
markup language file;

identily data included in one or more cells;

identily hierarchical information associated to the one or

more cells; and

store the data included 1n the selected one or more cells and

the hierarchical information associated to the one or
more cells 1n the markup attribute.

16. The article of manufacture according to claim 15, fur-
ther comprising istructions which when executed by the
computer further causes the computer to:

parse the plurality of cells included 1n the hierarchical

table; and

based on the parsing, identily the first dimension coordi-

nate and the second dimension coordinate of the plural-
ity of cells included 1n the hierarchical table.

17. The article of manufacture according to claim 15, fur-
ther comprising instructions which when executed by the
computer further causes the computer to:

insert the markup tag and the markup attribute 1n a flat

markup language file that has a non-hierarchical struc-
ture.

18. The article of manufacture according to claim 15, fur-
ther comprising istructions which when executed by the
computer further causes the computer to:

identity metadata related to the data included in the

selected one or more cells; and

store the identified metadata related to the data in the

markup attribute.

19. The article of manufacture according to claim 15, fur-
ther comprising instructions which when executed by the
computer further causes the computer to:

identily a first dimension axis of the plurality of cells in the

hierarchical table; and

insert the identified first dimension axis as the markup tag

in the markup language file.

20. The article of manufacture according to claim 135, fur-
ther comprising istructions which when executed by the
computer further causes the computer to:

sequentially parse the markup language file;

based on the parsing, determine a position, in the hierar-

chical table, to place the data stored in the markup
attribute of the markup language file; and

based on the determination, placing the data stored in the

markup attribute, of the markup language file, at the
determined position 1n the hierarchical table.

21. The article of manufacture according to claim 135, fur-
ther comprising instructions which when executed by the
computer further causes the computer to:

store a markup attribute name of a markup attribute corre-

sponding to a parent cell, from the one or more cells, 1n
a markup attribute corresponding to a chuld cell, from the
one or more cells.
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